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(57)Abstract: 

PURPOSE: To notably enhance the oxidation resistance of the metal magnetic powder by performing surface oxidizing 
step using a low oxygen concentration gas containing steam in specific concentration at specific temperature. 
CONSTITUTION: As for a metallic oxide mainly comprising iron, a spinel compound having no dehydrating hole at all 
bored by heating step in an inert gas atmosphere after particle surfaces are coated with a mixture layer containing at 
least dihydric transition metallic compound is used. Next, a metallic iron produced by reducing this metallic oxide using a 
reducing gas is surface oxidized. As for this oxidizing step, the reduced metallic iron is oxidized at the temperature of 60- 
120°C in an inert gas containing moisture content at the partial steam pressure of 20-50mmHg and 100-2500ppm of 
oxygen. This surface oxidizing step, despite a simple one, can notably enhance the oxidation resistance thereby enabling 
the manufacturing method of metal magnetic powder having excellent magnetic characteristics to be devised. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the metal magnetism powder characterized by to be what oxidizes at the temperature of 60- 
120 degrees C in the approach of returning the metallic oxide which makes iron a subject by reducibility gas, carrying out scaling 
processing of the metal iron obtained, and manufacturing metal magnetism powder, in the inert gas with which scaling processing 
contains the moisture of the steam partial pressure 20 - 50mmHg, and 100-2500 ppm oxygen for the metal iron after reduction. 
[Claim 2] The manufacture approach according to claim 1 which is the spinel compound which is heated and obtained by the inert 
atmosphere after the metallic oxide which makes iron a subject covers the mixture layer which contains a divalent transition-metals 
compound at least on the particle front face of the water iron-oxide particle of a needle shape crystal, and with which a dehydration 
hole does not exist substantially. 

[Claim 3] The manufacture approach according to claim 2 which is the layer which the mixture layer which contains a divalent 
transition-metals compound at least turns into from a cobalt compound, a silicon compound, and/or an aluminium compound. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the manufacture approach of the metal magnetism powder used for magnetic recording, in more detail, 
this invention returns a metal powder precursor and relates to the approach of manufacturing the oxidation-resistant outstanding metal 
magnetism powder, by using the hypoxia concentration gas which includes the scaling stabilization after metal-izing for the steam of 
specific concentration, and carrying out in a specific temperature requirement. 
[0002] 

[Description of the Prior Art] Although development of various kinds of recording methods has a remarkable thing in recent years, the 
advance of the formation of small lightweight of a magnetic recorder and reproducing device is remarkable especially. Along with 
this, the demand of high-performance-izing to magnetic-recording media, such as a magnetic tape and a magnetic disk, is becoming 
large. 

[0003] In order to satisfy such a demand to magnetic recording, the magnetic powder which has high coercive force and high 
saturation magnetization is required. Although the so-called cobalt content iron oxide which generally denaturalized needlelike 
magnetite, maghemites, or these magnetic-oxide-of-iron powder with cobalt as magnetic powder for magnetic recording is used 
conventionally, in order to obtain the medium of high power more, the so-called metal magnetism powder is beginning to be used in 
the end with higher coercive force and saturation magnetization of a ferromagnetic metal powder. 

[0004] As the manufacture approach of such metal magnetism powder, although various approaches are proposed, the approach of 
heating the iron-oxide particle obtained from an economical predominance by generally carrying out heating dehydration of needlelike 
goethite or this needlelike in reducibility gas ambient atmospheres, such as hydrogen, and returning even to metal iron is used. 
[0005] However, a big problem exists in the metal magnetism powder obtained by doing in this way. That is, metal magnetism powder 
has the fault that it is chemically unstable and saturation magnetization decreases with the passage of time. Solution of this fault is 
variously benefited for the proposal, for example, although scaling (for example, JP,59-16901,A, JP,59- 170201, A) in the inside of a 
solvent and the approach (JP, 1 -21 002, A) of oxidizing while changing temperature into a multistage story in a gaseous phase are 
proposed, still sufficient engine performance is not obtained. Moreover, although the approach (JP,60-26602,A) of oxidizing at an 
elevated temperature (200-600 degrees C) is also proposed using a steam together, since degradation of a static magnetism property 
arises so that it may state later, it cannot be said to be a desirable approach. 

[0006] That this technical problem should be solved, oxidation resistance is sharply improved by simple scaling processing, and the 
purpose of this invention is to offer the manufacture approach of metal magnetism powder of excelling also in magnetic properties. 
[0007] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, as a result of considering oxidation stabilization of the 
metal magnetism powder which returned and obtained the metallic oxide which makes iron a subject, by performing scaling 
processing at specific temperature using the hypoxia concentration gas containing the steam of specific concentration, this invention 
persons found out that the oxidation resistance of metal magnetism powder was sharply improvable, and resulted in completion of this 
invention. 

[0008] That is, it be relate with the manufacture approach of the metal magnetism powder characterize by for the summary of this 
invention to be what oxidize at the temperature of 60-120 degrees C in the approach of return the metallic oxide which make iron a 
subject by reducibility gas, carry out scaling processing of the metal iron obtain, and manufacture metal magnetism powder, in the 
inert gas with which scaling processing contain the moisture of the steam partial pressure 20 - 50mmHg, and 100-2500 ppm oxygen 
for the metal iron after reduction. Moreover, in the manufacture approach of this invention, after the metallic oxide which makes iron a 
subject covers the mixture layer which contains a divalent transition-metals compound at least on the particle front face of the water 
iron-oxide particle of a needle shape crystal, if the spinel compound which is heated and obtained by the inert atmosphere and with 
which a dehydration hole does not exist substantially is used, especially the effectiveness of this invention is effective. 
[0009] There is especially no limit that the axial ratio of the metallic oxide which makes a subject the iron used for this invention, and 
magnitude should just be what is generally usually used as a raw material of metal magnetism powder. Furthermore, even if various 
metallic elements are included for amelioration of control of magnetic properties, or the property of dispersibility and others, it does 
not interfere. The approach which the well-known reduction generally used is applied, for example, keeps the reduction to the metal of 
the metallic oxide which makes iron a subject at 350-550 degrees C in a hydrogen air current for 2 hours or more is mentioned. 
[0010] In order that activity may be strong and the obtained metal powder may tend [ very ] to receive oxidation, the following scaling 
processings are performed by the manufacture approach of this invention. That is, the scaling art in this invention is performed by 
usually leading the inert gas containing the moisture of the steam partial pressure 20 - 50mmHg, and 100-2500 ppm oxygen, and the 
inert gas containing the moisture of the steam partial pressure 20 - 50mmHg and 200-500 ppm oxygen is used preferably. The 
effectiveness of containing a steam, if a steam partial pressure is lower than 20mmHg(s) is no longer seen, and if higher than 
50mmHg, oxidation resistance will serve as a defect on the contrary. Moreover, if 2500 ppm is exceeded, it will think for local 
generation of heat, but since the fall of magnetic properties takes place, an oxygen density is not desirable. Although there is especially 
no big problem when an oxygen density is low, time amount until it obtains the oxide film of predetermined thickness becomes long, 
and about 100 ppm is considered to be a minimum from the field of workability. 

[001 1] Furthermore, the oxidation temperature at the time of oxidizing is also important, and it is usually necessary to perform 60-120 
degrees C at 70-90 degrees C preferably. That is, it is for problems, such as it becoming difficult to maintain a predetermined steam 
partial pressure by dew condensation within piping etc., if temperature is too low, the effectiveness of a coexistence steam becoming 
inadequate if too conversely high, and being hard to acquire sufficient oxidation resistance, and being accompanied by the fall of 
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magnetic properties, to occur. What is necessary is just to make it the difference of an outlet oxygen density and an inlet-port oxygen 
density set to about 30 ppm or less that the time amount of processing should just set up time amount until scaling will not progress 
substantially, although based also on an inlet-port oxygen density. What is necessary is generally, just to carry out for about 30 hours, 
when the conditions of 250 ppm of oxygen densities perform at 70 degrees C. Thus, although the scaling art in this invention is a 
simple approach, oxidation resistance is improved sharply. 

[00 1 2] In the manufacture approach of this invention, although the case where it is the spinel compound which is heated and obtained 
by the inert atmosphere and with which a dehydration hole does not exist substantially is more desirable after the metallic oxide which 
makes iron a subject covers the mixture layer which contains a divalent transition-metals compound at least on the particle front face 
of the water iron-oxide particle of a needle shape crystal, such a spinel compound can be obtained as follows. 
[0013] As a divalent transition-metals compound, Co, Fe, Zn, Cu, Cr, nickel compound, etc. are mentioned, and it is not restricted 
especially. The layer which consists of mixture of three sorts of compounds of the layer which well-known compounds, such as 
silicon, aluminum, tin, and a titanium compound, are usually used, for example, consists of mixture of a cobalt compound and a silicon 
compound as other compounds which constitute a mixture layer with a divalent transition-metals compound, the layer which consists 
of mixture of a cobalt compound and an aluminium compound or a cobalt compound, a silicon compound, and an aluminium 
compound is mentioned. 

[0014] In the mixture layer containing a divalent transition-metals compound, the divalent transition-metals compound is usually 
preferably contained 7 to 20% 3 to 25% as a weight ratio to the iron atom in goethite. This is because a desired property is no longer 
acquired even if there are too many amounts of divalent transition metals and it is too few. Moreover, silicon and aluminum atoms, 
such as other compounds which constitute a mixture layer, for example, a silicon compound, and an aluminium compound, usually 
contain 0.5 - 1% preferably 0.2 to 2% as a weight ratio to the iron atom in goethite similarly. Moreover, the Shigekazu Harako ratio of 
a divalent transition-metals compound and other compounds which constitute a mixture layer is usually 10: 1 to 20:0.5. 
[0015] The approach of forming the mixture layer containing such a divalent transition-metals compound in a needlelike water iron- 
oxide particle front face is performed by the well-known approach used for deposition, such as a deposit of the insoluble matter from a 
solution condition, and a colloid compound, etc. In order to make the layer which consists of mixture of a cobalt compound and a 
silicon compound form as the example In order to make the layer which makes pH of a system the seven neighborhoods in a cobalt 
sulfate water solution after adding a No. 3 cay sow, and consists of mixture of a cobalt compound and an aluminium compound form 
After carrying out simultaneous adding of an aluminum-sulfate water solution and the cobalt sulfate water solution, pH of a system is 
made into the seven neighborhoods in an alkali water solution. Moreover, in order to make the layer which consists of mixture of three 
sorts of compounds, a cobalt compound, a silicon compound, and an aluminium compound, form pH of a system is set to 7 in cobalt 
sulfate and an aluminum-sulfate water solution after adding a No. 3 cay sow. Acid water solubility compound water solutions, such as 
a sulfate, are added to the slurry of goethite, and the method of depositing an insoluble oxide thru/or a hydration oxide is usually 
mentioned by subsequently adjusting pH of a system with an alkaline water solution, such as setting pH of a system to 10 in an alkali 
water solution after that. 

[0016] The spinel compound said by this invention is an oxide mainly concerned with the iron oxide, and what [ its ] has the main 
peaks of an X diffraction is in a spacing 2.97**0.05, 2.53**0.05, and the location equivalent to 2.10**0.05A very. 
[0017] Although it will generally become easy to produce a dehydration hole if heating dehydration of the goethite is carried out in air, 
this dehydration hole is observable with an electron microscope. Since correlation is regarded as the specific-surface-area value of a 
particle and the existence of a dehydration hole which were measured by fluid type specific-surface-area automatical measurement 
equipment (flow SOBU2300 form, Shimadzu make) as an approach of judging the existence of a dehydration hole simply, the 
existence of a dehydration hole can be judged using the percentage reduction which can be obtained from a specific-surface-area 
value. Namely, the percentage reduction of the specific surface area of a particle before and after the spinel compound which is said by 
this invention and in which a dehydration hole does not exist substantially carries out heating-at-high-temperature processing is 10% 
or more of spinel compound, and, as for less than 10% of thing, a dehydration hole is seen. Percentage reduction is called for by the 
degree type here. 

Percentage reduction = (specific surface area after specific-surface-area-heat treatment before heat treatment) specific surface area 
before /heat treatment [001 8] In the approach of this invention, in order to make such a spinel compound with which a dehydration 
hole does not exist substantially form, the water iron-oxide particle of a needle shape crystal can be easily made in an inert gas air 
current by carrying out heating-at-high-temperature processing of the water iron-oxide particle. This processing is made after covering 
the mixture layer which contains a divalent transition-metals compound at least on the water iron-oxide particle front face of a needle 
shape crystal as is the above. In this case, although it is not restricted especially as inert gas and nitrogen gas, argon gas, etc. are 
usually used, it is good to carry out in a nitrogen gas air current preferably from a cheap point. 

[0019] The temperature requirement of heating-at-high-temperature processing is usually 400-700 degrees C, and is 450-600 degrees 
C preferably. Since it is still hematite, and it will become easy to produce a dehydration hole and a grain child higher than 700 degrees 
C will lifting-come to be easy of welding even if it is processing in an inert gas air current if lower than 400 degrees C, it is not 
desirable. Although heating time is based also on also whenever [ stoving temperature ], it is usually 1 - 2 hours preferably for 0.5 to 4 
hours. 

[0020] If such heating-at-high-temperature processing is performed in air as indicated by JP,63-61413,A, a spinel compound will stop 
at not being formed but forming the hematite with which the dehydration hole remained, and since there is a possibility that it may 
become impossible to obtain the metal magnetism powder which cutting arises at the time of reduction in a hydrogen air current, stops 
holding needlelike nature, and has the target engine performance, cautions are required. 

[0021] Although the manufacture approach of this invention can use the above spinel compounds suitably, by this invention, what 
performed covering with other compounds further apart from the aforementioned mixture layer if needed can also be used for it. For 
example, since sintering between the particles of metal magnetism powder is prevented at the time of heating reduction, the deposition 
of the well-known compounds, such as silicon and aluminum, can be carried out to the outermost shell of a particle. The silicon 
compound and aluminium compound layer which are the outermost layer being independent, or especially the engine performance of 
metal magnetism powder that will finally be obtained if what formed the aluminium compound layer after the silicon compound 
stratification is used especially, although formed in the form of concomitant use of both is excellent. 

[0022] Formation of the silicon in this case and/or an aluminium compound layer is 2 - 6% preferably 1 to 10% as a weight ratio of the 
sum total of the silicon and/or aluminum to the iron atom in goethite. The saturation magnetization of the metal magnetism powder 
which will be obtained if there is too more sum total of silicon and aluminum than 10% becomes rather low, and this is because it is 
not desirable. Moreover, it is because the effectiveness which performed these covering as an outermost layer is not acquired at less 
than 1%. 

[0023] Thus, if it heats at 400-700 degrees C in a nitrogen air current as mentioned above by making the goethite which has the 
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mixture layer, silicon, or aluminium compound layer containing the obtained divalent transition-metals compound into inert gas, it can 
change into the spinel compound with which a dehydration hole does not exist substantially, and can use for this invention. 
[0024] Manufacture of the magnetic-recording medium containing the metal magnetism powder excellent in the oxidation resistance 
acquired as mentioned above and magnetic properties can be performed according to a conventional method. That is, distributed 
mixing of this metal magnetism powder is carried out with binder resin, an organic solvent, and other need components, a magnetic 
coating is prepared, and this magnetic coating is applied on bases, such as polyester film, with the means of arbitration, such as a 
doctor blade method, the gravure method, the reversing method, and roll coating, and is performed by the approach of drying behind 
magnetic field orientation as occasion demands. 
[0025] 

[Example] Hereafter, although an example and the example of a comparison explain this invention in more detail, this invention is not 
restricted at all by these. 

[0026] Goethite (diameter of major axis: 0. 1 8-micrometer, axial ratio:8) 500g was distributed for about 1 hour using the equipment 
which prepared the circulation line which installed pipeline mold disperser my RUDA (Ebara make) in the exterior of example 1 
reaction vessel in the solution which added poise 530 (Kao Corp. make) 15g (3% of opposite powder) to 101. of ion exchange water. 
No. 3 cay sow (Si02 29% per part) 1 7.2g was added continuing distribution by my RUDA. Subsequently, after dropping the water 
solution which dissolved 270g of cobalt sulfate 7 hydrates in 1000ml ion exchange water to pH6.5 and making a Si/Co mixture layer 
put on a front face, the remaining cobalt sulfate water solution was dropped, the 1.2 mol[/l. ]-NaOH water solution was dropped, and 
pH was set to 10. Then, it washed until the electrical conductivity of a penetrant remover became below lOOmicroS/cm using ion 
exchange water. Furthermore, the poise 530 (15g) was added, it re-distributed, No. 3 cay sow (Si02 29% per part) 69g was added, the 
1 hour after aqua fortis was dropped, pH was set to 6.5, and the silicon compound layer was made to put on this. Finally, immediately 
after adding 172ml of NaOH water solutions with a concentration of 2 Ns to this suspension, the water solution which dissolved 
sulfuric-acid band (aluminum2 03 9.3% per part) 34g in 165g of ion exchange water is dropped, and the layer of the hydroxide of 
aluminum was made to put, and this precipitation was rinsed, and it filtered and dried. 

[0027] The particle size regulation of the metal precursor obtained as mentioned above was carried out to 48-64 meshes, and flow 
**** with a bore of 62mm performed heat-treatment at 500 degrees C for 1 hour among the nitrogen air current with a gas linear 
velocity of 7cm [/second ]. Subsequently, it returned at 500 degrees C among the hydrogen air current for 6 hours. Aeration of the 
nitrogen gas of steam partial pressure 34mmHg which contains 250 ppm oxygen at 80 degrees C was carried out with the gas linear 
velocity of 7cm/second after reduction termination, and the front face was oxidized until the outlet oxygen density was set to 230 ppm 
or more. Then, it dried in nitrogen gas and the metal magnetism powder 1 which is this invention article was obtained. The property of 
the obtained metal magnetism powder is shown in Table 1 with other examples (examples 2-3, examples 1-3 of a comparison). 
[0028] 
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[0029] After performing even reduction of a metal precursor like example 2 example 1 , aeration of the nitrogen gas of steam partial 
pressure 34mmHg which contains 250 ppm oxygen at 70 degrees C was carried out with the gas linear velocity of 7cm/second, and the 
front face was oxidized until the outlet oxygen density was set to 230 ppm or more. Then, it dried in nitrogen gas and the metal 
magnetism powder 2 which is this invention article was obtained. 

[0030] After performing even reduction of a metal precursor like example 3 example 1 , aeration of the nitrogen gas of steam partial 
pressure 34mmHg which contains 500 ppm oxygen at 70 degrees C was carried out with the gas linear velocity of 7cm/second, and the 
front face was oxidized until the outlet oxygen density was set to 470 ppm or more. Then, it dried in nitrogen gas and the metal 
magnetism powder 3 which is this invention article was obtained. 

[003 1] After performing even reduction of a metal precursor like example of comparison 1 example 1, aeration of the nitrogen gas 
which does not contain a steam including 250 ppm oxygen at 80 degrees C was carried out with the gas linear velocity of 7cm/second, 
the front face was oxidized until the outlet oxygen density was set to 230 ppm or more, and metal magnetism powder (comparison 
article 1) was obtained. 

[0032] After performing even reduction of a metal precursor like example of comparison 2 example 1, aeration of the nitrogen gas of 
steam partial pressure lOOmmHg which contains 250 ppm oxygen at 80 degrees C was carried out with the gas linear velocity of 
7cm/second, and the front face was oxidized until the outlet oxygen density was set to 230 ppm or more. Then, it dried in nitrogen gas 
and the metal magnetism powder (comparison article 2) which oxidized the front face was obtained. 

[0033] After performing even reduction of a metal precursor like example of comparison 3 example 1, aeration of the nitrogen gas of 
steam partial pressure 34mmHg which contains 250 ppm oxygen at 1 50 degrees C was carried out with the gas linear velocity of 
7cm/second, and the front face was oxidized until the outlet oxygen density was set to 230 ppm or more. Then, it dried in nitrogen gas 
and the metal magnetism powder (comparison article 3) which oxidized the front face was obtained. 

[0034] As mentioned above, in the examples 1-3, metal magnetism powder with high coercive force (He) and an angle-of-elevation 
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mold ratio (sigmar/sigmas) is obtained, and it turns out that it maintains high saturation magnetization (sigmas') also after saving the 
obtained metal magnetism powder for one week under 60 degrees C / 90%RH ambient atmosphere, and oxidation resistance is 
excellent. On the other hand, although magnetic properties are enough, after saving them for one week under 60 degrees C / 90%RH 
ambient atmosphere, its saturation magnetization (sigmas 1 ) is low, and as for the metal magnetism powder obtained in the examples 1 
and 2 of a comparison, they are inferior in oxidation resistance. Moreover, in the example 3 of a comparison, since oxidation 
temperature is high, degradation of magnetic properties is seen. 



[Effect of the Invention] According to the manufacture approach of the metal magnetism powder of this invention, oxidation resistance 
is sharply improved by simple scaling processing, and the metal magnetism powder which is excellent also in magnetic properties can 
be obtained. 



[Translation done.] 



[0035] 
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Abstract of JP6069011 

PURPOSE:To notably enhance the oxidation resistance of the metal magnetic powder by performing 
surface oxidizing step using a low oxygen concentration gas containing steam in specific concentration 
at specific temperature. CONSTITUTION:As for a metallic oxide mainly comprising iron, a spinel 
compound having no dehydrating hole at all bored by heating step in an inert gas atmosphere after 
particle surfaces are coated with a mixture layer containing at least dihydric transition metallic 
compound is used. Next, a metallic iron produced by reducing this metallic oxide using a reducing gas 
is surface oxidized. As for this oxidizing step, the reduced metallic iron is oxidized at the temperature of 
" 60-120 deg.C in an inert gas containing moisture content at the partial steam pressure of 20-50mmHg 
and 100-2500ppm of oxygen. This surface oxidizing step, despite a simple one, can notably enhance 
the oxidation resistance thereby enabling the manufacturing method of metal magnetic powder having 
excellent magnetic characteristics to be devised. 
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°C) "CBfc*ff5*afe (WBB86 0-2 6 6 02*^ 

[0006] *&m<r>smt. ^^sgi^sat^ 

10 < s «»iS:*ffiB<bffl3ilz«ky. »B<btt3&<*«lzata 

[0 0 0 7] 

wsaj«-4fc*>* »^±#t-r^^sM^b^^a7cL 

fcB*. ttBR4baB$ttSBaw*B«£*t;{£BX 
B*#**ffli\ ftJEtoas-efTdCibiZefcy. 

20 Hl^£U *5IM<D^lzSofco 

[0 0 0 8] flp% % ^bbobbk* &£3L#t-f&& 

— 5 OmmH gOfoftt 1 00-2500p pm0)Mf 

S#t?^Sil#x+-e % ^S6o-i 2 0°c-c&*b-r£ 

B-r*. *BBa>Bj»*a(cfit^T. 

30 |=*ft< t i 2lOlS*lft*IHMt«MM 
[0 0 0 9] *£BfcBl*&;|i«B«±{t£'r«ftBR 
<D*acDfcW=B^a)4B7c***t?4,©-cfeoT4,B 

*l£*5££t3S*T?3 5 0-5 5 0"CfC2ft|BJU±«O* 

[ooio] »6*Lfc>*;H»ttS^*lcSttA<B<B<b 

BBflsBB^tttt. 2 0-5 OmmH 

gOTk^fccfctM 0 0-2 5 0 0 p pm08*JtW 

Stt^xsaciWcjzyfr^ix, *?£L<ii. 7k^a 

#]£2 0 — 5 OmmH g (D7K#fc £ 2 0 0 — 5 0 0 p 

50 P mO)B«S*t;^Stt#x^BLx&*L*. *R«#ff 



(3) $#18^06-069011 



i<2 OmmH gcky«L^*S»$*#t6^t(Da* 
A ( lb^<§ l J, 50mmHgi:yaL^^otlt 
Mit&tf^&tteZo &tz* itISli2 5O0ppm 

»4*T*a)ftiaA<*<ftyft*tta)ffi3^&i±i oo PP 

[001 i] Mitzfro&toMit&sttmm'c 

fey. i«60~i 2o°c. ^^l<(*7 0-9 o°cr* 10 

y. afz*-r#*fc*#*»*cDajiA«^+»i:3fey+ 

HttttlCtt. 7 OtTlSIS 2 5 O p p m(7>jfe#^fT 
[0 0 1 2] **iPi<D«ii^aiZ^T(*. 

■T4#«»<b1SA<. «-«aa)**»b«ttT-a>tt-7-affi 
ir'># < £ 1 2«<Da##aHb*ft**»-r*;B*tt» 

icK*aa>??ttLttt^e*;Mbfttt"cfc-&aft]&<cfcy 

»*Ll\&<* C(7>J:5fcXtf*;Mb^lli. %0><fc5lc 

[0 0 13] 2ffl(D«»ft«fc*ttiLT(i. Co. F 30 
e. Zn. Cu. Cr. N i {b«1fttt2ftf«lf 6*1* 4# 

i=ftiH**i*ta)-ettaL^ 2fla>9&*JKft:»tt&£: 

«8jWBi*€>*u Willi Mb*ttfcy<<3IHbfttta> 
tta>afttbfr&ft«B. &*iM*=i/<;uMb*fcu y-f 

[0014] 2ffi(D»»*aib*as^*-r^a*«5H 40 

[HI*. 2ffi©a»ftKfb*to*y— 1M h*oan^fz 
^■r^fiSit^L-C. IS3-25%, *?£L<li7~ 

T?fe£ e *fc. aftMSflMtr^ttOlt**. W*!* 

■r^maiti: lt. ii«o. 2-2%. #£l<i*o. 
5-1 %££*lti*&. 2ffla>a»*jmb««j 

taft«s»*«ia-rsf6a)<b*ttia)JH?-»Jllttt. 9 50 



S10: 1-20: O. 5-Cfe£ 0 
[0 0 15] C<Dcfc5«P2fiB0>a»ftK<b***$»-r 

a>a»*izfflL^&*t4^aa>*ft»z«feyffftfctL4. * 

Stttt. atMa/<;uh**ai=r3feCDpHS7{*ai4: 
L. h^atT^US-^Aib^COS^ftl^Ci 

*b^1$5S3c*:tf7^ 5 AlbfttaD 3 SCD^fb^ftCD;!^ 

0pH^7ti % *-0)&7;u:*j y &»ffizxJk<o p hj 
1 otn*^ fflflt. y— »m hflox^y-icflStt* 

•©»tt*»ttft*tt**»£jto;l* Xi^7iUAU1£ 

**aiccfe y »<d P h 4 c 1 1=* y *»t£Bfc 

*«CL^L*»IMb»**fffl*-fr**aKA«*lf 

[ooi 6] *«W^S3*e*;Mb*1fc£liKftl*£ 

±4: LfeBftUrCfcy* 9MPH2. 97±0. 05. 
2. 53 + 0. 0 5. 2. 1 0±0. 05t>^hP 

[0017] -safe, y— *-f htfflft+-e«D»K*-r 

dd-v-?2 3oo^ a*»ftRfr«) icctyaa 
$ *tfc«t^oita®affl <t «*?ia>*ai t rah*** & 

*Sm*T«R-r 4 4. ip*> % *MJ-e*5 

IIMWlcffit*?l(7)#SL35:l^Xtf^;Mb'&^<^l^. jga 

a»ffiait'*makT»(Dtt^oH:aHa©s***^i o% 

[0 0 18] *5S»ia>*»i::fcl^T\ CO J: 5 
l-Bft*?LCD#aL<pL^e*;Hb*«B*^**-fr4lz 

s*azn»»*r * c t icck y ssios 
4o ca>««4. *t«sa>^*a<bssfea^«®irmEO) 



(4) &M¥06-O69011 



cooi 9] KSAD^a^asffiHii. iS4oo- 

7 00°CT'fcy. »^L<li4 5 0-6 o o°cr*fe^o 
4 0 0°CJ:yfiLv<!:^-7^-f KDtitiVtbZtzth. 

y. 7oo°CcfeyB^i!:a^ik*^fiwL^-<-< 

<0V % »*L<ftl*. *nS»B*|«l±. tt»ajtict,**3&< 

[0020] C0>cfc5£. B^^S^^BSBS 63- 

6 14 1 3^«fci5aaFnr^-&<fc5i3fflSL*-c?ff5 
txe*Mt*«n*^rtaF*tr. w^go/:^^ io 

[002 1] *«wa)Ha*ai* % isi±<D<k5tt^fcT* 
*-iCi:TmiB(Da*i*jiti*sofwBf=-ta>tta)<b*» 

fc^^ib^ft, r;u5-^A<b^jf i*J§i&fc£iN 
[0022] ::<D«^<z>W*fccfctf/£fcl*7;u5- 

1-10%, #£L< 1*2-6 %Tfc£ 0 -ftf*. ^r-r 30 

<&l>*:tf>Tfc&o ^/t. i%*STf*g*ii<hLTc: 
[00 2 3] ZCDcfc^l^Lr^^H/r 2lo3^$g{b 

£«5 £a£83». Wfg£fci±7;u5-^-Mb 

LT. ^^(^Sfl3S*Tr4 0 0-7 0 0°C(Ctof^"r^) 

£§lfCtol^Jift*ft(D?mL£ux tT*;Hb*«Bfcft8|-c 

[0024] ja±tD«fc5f=LTf»&*i*HM<btt. 5&m 

SI*. «ftir«i:TfT5ctA<-e#4 0 -Tftt5%. ca> 



[0 0 2 5] 

i¥L<K^-r^A<. **Wttc*t€,|:«fcyf5r««IHaF*t 
[0026] Hffiflj 1 

h : 0 . 1 8 ii m. ttlt : 8 ) 5 0 0 

g£. #-<X5 3 0 (?ti^^^«:S) 15g (»»3 

%) o'jy h;ufcgEft]Ltr?§^ic$tii 

^WV- (Si02 ^2 9%) 17. 2 g 

^t^, Qttts/t/U h*t:*fttt2 7 0 g £ 1 0 0 0m I 

0-ft>S«*l:ill!ILfc*!»atpH6. 5*-e*T 

lt. stains i /coa*»iistft*i4-L«>fca. m 
ya>a»3/ouK**ata»TL. 1. 2moi/u^ 

0//S/cmJaTKfc**-e*5*Lfco ^ ^ic. Ctl 

C ^X5 3 0 d5g) sanx.W»»L. 

V— (Si02#2 9%) 6 9g£2H]*_. 1 BWHffc4HI 

P HJ6. 5 |C LT. W 
Sri±L(!6fcc C(DSSiai^SS2NCDN a OH 

7 2ml £5^*0 Lfr&. fc/2%l= % K 

(A I 2 03 #9. 3%) 3 4 g £-<^->5c^*1 6 5 
gl::S«Lfc*»»£SrFL % 7;U5-^ACD*Kfc«g 
<7>B£1S3i*Ltf>. ca>a»***. 38®. K»Lf:, 

[0 0 2 7] ei±<D«fe5l=LT»fc>*;mrB(**4 8 
-6 4^^>al:§ttU Ai6 2mmOSilM^# 
^SSS7 c m/»<7>a*ft5S * 5 0 0°CT? 1 ftRflftlft 

«aa*fT<cof=. ^i^T*sa5K*5 o o°c-e6^ss 

5uLfco a7C*ITa. 8 0^*2 5 0 p pm(DSS^ 
t7K3Rft^m3 4mmH g C&gffctfX **TXfcjSflE 7 c 
m/»*ei«l, UPM*»*J&<2 3 Op pmELtlZft 

-3) tttlZLfil fZ^t-fo 
[0 0 2 8] 
[Si] 



(5) 



!($B8^06-06901 1 





>fe fa? HIM: 


ri C 

(Oe) 


a s 
(emu/g) 


or/ as 


as 
(emu/g) 


a s /as 
(K) 




1 


1600 


120 


0.51 


115 


96 


IS 

Si 

o 
OO 


2 


1610 


123 


0. 52 


116 


94 


3 


1600 


123 


0.51 


116 


94 


Jt 


1 


1600 


121 


0.51 


107 


88 


e 


2 


1580 


119 


0.51 


105 


88 


a 
□o 


3 


1500 


115 


0. 47 







S) as' : 6 0 °C/ 9 0 JtSRHffij? 1 illB&Oa s 



[00 29] ftffiffl 2 

7 0°CT*2 5 0ppmKm^^tr*?lRSl^EE3 4m 
mH g(DMlfe^X$^X^SS7 cm/8>-effiSlL. & 
□ &S!SjSA<2 3 O p pmJU±fc£:££-C^®CD&fl;£ 

6&W»14t»3fc2£»fco 

[0 0 3 0] HJS0H3 

7 0°C^ 5 O O p p m(DiSJ^t;*i^a 3 4 
mmHg(Dgg^J#XSi$S7 cm/^"eii^L. 
tfc!P 4 7 O p pmiil±lr^§^T?^®<D^b 

[0 03 1] Jfcttflll 

ft. 8O a C-t>2 5 0ppm(DlkX««^iKft«»*«C 
l*fi***X 7 cm/»T?iI«U fflP&* 

SSA<2 3 O p pmJsUil::&££T?a®0&*b£fT£ 
t\ £«HI1£t8* dtRS 1 ) £ »fc. 
[0 0 3 2] Jttfcfl2 

8 0°CT*2 50p pm<D»*t*fc*»*#BEl o 
0 mm H g (DWffXftfxaaS 7 c m/S>X:ffi5t 
U UQBXIK^2 3 O p pmtel±|;tc4*T?M© 



KftLfeMBIttt* (JtttA2> 

[0033] Jttt« 3 

150°CT?250pp m<B&*£^t;7Kg£&#ff 3 
20 4mmH gOB*^f cm/»-e»R 
U ttPM*aaE3b«2 3 O p pmtel±|Z«ji4*-eMfl> 

■HbSfrfcofc. u £@£ 

»<tLfcft«Kttt85fc (tbf£a D n 3) £*#fz 0 

[0 0 3 4] jsi±a>«f::, Hig^q i -3T?liS«m^j 

(He) . S^MJt (CTr/crs) £tO&JB«Stttfr* 

3b<»&tL« ®z>*itz&mm&&m*. eo e c/9o%R 

itttfli* 2^»&;Kfc*«»tt»3fctt. 

30 #-C&*a&<6 0°C/9 0%RHSiSTt* 1 sMflftfrL 

fcaiciittfoKfc (as' ) B»<btt3&<«*. 

[0 0 3 5] 



